Objective: This study aims to determine the expression and significance of Triple Wide Straight Grooves 1 (TWSG1) in craniofacial fibrous dysplasia (FD).
INTRODUCTION
Fibrous dysplasia (FD) is a congenital non-genetic bone tissue disorder that usually occurs in the craniofacial region. It can be self-limiting in adulthood, the average age of onset is low (1) . and it can also be found in adults. The growth speed of FD is relatively fast. It causes deformities, headaches or other symptoms; and it affects the appearance. Its pathogenesis remains unclear. In recent years, studies have shown that TWSG1 plays an important role in the processes of bone formation and differentiation (2, 3) . Through immunohistochemistry, this study investigated changes in TWSG1 expression in FD, and analyzed the relationship between positive expression and FD patients' ages, as well as between positive expression and other clinical prognostic factors. Finally, the effects of TWSG1 expression in FD were explored in the process and prognosis of the disease.
MATERIALS AND METHODS

Tissue samples
Forty-four craniofacial FD specimens confirmed by histopathology in the First Affiliated Hospital of Nanchang University from 2006 to 2012 were selected, including 21 cases of teenagers(under 18 years) and 23 cases of adults (18 years and above). Paraffin-embedded specimens were extracted to be sliced again. Samples were collected in the border of the lesion and normal bone tissue, and were stained with immunohistochemistry. In addition, these 44 specimens were divided into two groups according to postoperative recurrence.
Furthermore, these specimens were further divided into two other groups according to the age Yi et al 3 of patients (above or below 18 years). The expression of TWSG1was compared among these groups. Ten cases of normal tissues from a fresh mandibular fracture in the Department of Stomatology of the First Affiliated Hospital of Nanchang University were taken as negative control. Patients, from which specimens were taken, were informed and agreed to participate in the study.
Immunohistochemistry
The primary antibody used was mouse anti-human monoclonal antibody TWSG1 (Taiwan Abnova Corporation), and the working titer was 1:500. Sections were made in water bath, deparaffinized and hydrated. Slice thickness was 3-4 m. After antigen retrieval by microwave heating, sections were cooled to room temperature. Then, sections were washed three times in PBS for 3-5 minutes each time. Subsequently, cells were protected in 10% calf serum for 10 minutes to prevent nonspecific staining. After the serum was tossed away, the primary antibody was added. The sections were placed in a refrigerator overnight at 4°C, washed three times in PBS for three minutes each time, and colored by DAB color reagent.
They were counterstained with hematoxylin for five minutes, made transparent in xylene, and mounted in gum. in which results no less than ++ was considered to be a strong expression.
Interpretation of Results
Statistical analysis
Experimental data were treated with rank-sum test using SPSS19.0. P<0.05 was considered statistically significant.
RESULTS
Positive expression of TWSG1 (44/44) in craniomaxillofacial fibrous dysplasia
Brown particles in the cytoplasm/membrane are shown in the following figures, which are mainly observed in osteoblasts and fibroblasts ( Figs. 1 and 2 ), in contrast with the expression of TWSG1in normal bone tissues (Fig. 3) . The relationship between TWSG1 expression levels in FD tissue and ages, and TWSG1
expression in FD tissues and prognosis
The relationship between TWSG1 expression in FD tissues and ages, as well as TWSG1 expression in FD tissues and prognosis, are shown in Table 1 . TWSG1 expression in FD patients were all positive and significantly higher than patients with normal mandible in the negative control group (P<0.05). TWSG1 expression in minor FD patients were obviously higher than the adult groups (P<0.05). Results were classified into groups according to whether or not recurrence occurred. TWSG1 expression in FD patients with good prognosis were obviously lower than patients with poor prognosis (P<0.05). there is a view that FD is caused by an imbalance between osteolysis and bone formation. (6) As a member of the TGF-b superfamily, BMPs are considered to regulate physical and psychological factors in a stable internal environment such as cancer, in the way in which cell proliferation, migration, differentiation and apoptosis are mediated(7-10).
TWSG1 was first discovered in drosophilas with a length of 23.5KDa. It is expressed in both the embryonic and developmental stages (11) TWSG1 combines with BMP2, 4, 7 and so on in the intercellular matrix, inducing mesodermal development. On pathology, it is primarily considered to promote BMPS expression in order to make the disease more aggressive; and meanwhile, it inhibits osteoblast differentiation. 
